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Abstract: Integral Transforms draw the attention of many researchers and hence various types of Integral Transforms 

introduced time-to-time (Debnath [2],  Snedon [4]). Integral Transforms play a key role in the field of Special Functions. In this 

paper, authors studied Laplace Transforms (this is one of the renowned Integral Transform) of several well-known Special 

Functions. 
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Introduction 
 

In the present article, we define some well known Special Functions and derive Laplace transform of it. First of all we define 

the Laplace transform of f(t) as 

 

{ ( )} ( ) ,

0

stL f t e f t dt


   Re(s) > 0                                                                                                (1) 

The following well-known Special Functions defined as (Rainville[3], Srivastava and Manocha [5]). Define Pochhamer symbol 

 α n  by the equation 

      ...α α α 1 α 2 α n 1
n
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, ( 1)n   ( )0 = 1, 0   

It is clear that (1)n = n!. The function ( )n is called the factional function . The results given below are very useful in the study 

of Special Functions. 

1. If n is a positive integer, then  
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         where   is neither zero nor a negative integer.  

2.  If   is not an integer, then    
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The function F(a, b; c; z) is defined as 

( ) ( )
( , ; ; )

( ) !0

na b z
n nF a b c z
c nn n


 

                                                                               (3) 

where c is neither zero nor negative. 

The function F(a, b; c; z) is also written as 

, ;

;

a b

F z

c

 
 
 
  

 

A Hypergeometric function  pFq is defined as 

( ), ,..., ;
1 2 1

, ,..., ; !01 2 ( )

1

p
aa a a nk np zkF z

p q qb b b nnq b
m n

m

  
   

 
  



                                          (4) 

The Bessel’s function is define as 

2 1( 1)
( )

22 ! (1 )0

k kt
J tn k n k n kn

 
 

   
                                                                                (5) 

Also, the Legendre Polynomial is defined as 

1 2( 1) (2 )
2 2
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                                                                         (6) 

The Hermite Polynomial is defined as 

22 ( 1) !(2 )
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                                                                                 (7) 

The Laguerre Polynomial is defined as 
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The class of Polynomial set  ( ) ( )M tn
  is defined as per Khan M.A.[1], 
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MAIN RESULTS 

 

                  Throughout the discussion, we assume the validity of integration term by term in the summation. 

 

 

1. Laplace Transform of Hypergeometric Function 

From equations (1) and (4), we can write 
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                         On the simplification, we arrived at 
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2. Laplace Transform of confluent Hypergeometric functions 

 

From equations (1) and (4), we can write 
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                          This immediately gives, 
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3. Laplace Transform of Generalised  Hypergeometric Functions 

 

   

 

   

 

   

 

   

   

, ;
2 1

1; 1 !0

1 !00

1 !0 0

1 !0

a ba b t nn nL F L t
nn n

a bst nn ne t dt
nn n

a b st nn n e t dt
nn n

a b nn n L t
nn n

      
     

      

 
 




  




 



http://www.ijirset.com/


  
         

        ISSN: 2319-8753                                                                                                                                     
                                                                                                               

International Journal of Innovative Research in Science, Engineering 

and Technology 

(ISO 3297: 2007 Certified Organization) 

Vol. 2, Issue 8, August 2013 
 

Copyright to IJIRSET         www.ijirset.com                            3586 

 

 

                                

 

,..., ;
1

,..., ;1,11

1
1 !00 ( ) 1

1

a a tp
L Fp q

b bq

p
ak nn tst ke dt

q nn bm n n
m

   
  
    


 

  






 

                                                      

 

   

 

   
 

1
1

0 01 !

1

1
1

0 1 !

1

p
ak n

st nk e t dt
q

n b nm n n
m

p
ak n

nk L t
q

n b nm n n
m


  










 






 

 

                                      

 

 

 11
1 1

0 ! !

1

1
,..., ;1 1

1
,..., ;1 1

p
ak n nk

q nsn b n nm n
m

a ap
sFp qs

b bq


  

 





  
      
    

 

 

 

By putting p=2 and q=1 in above equation, we obtain result 1, while by putting p=1 and q=1 we get     result  2 

of        section 2. 

 

4. Laplace Transform of Bessels  functions 

 

                From equations (1) and (5), we obtain 
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From results 1 and 5 of section1, this can be written as 
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5. Laplace Transform of LegendrePolynomials 

         Equations (1) and (6), Yields 
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                       Simplification of above equation by using results 2,4 and 5 of section 1, we get 
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6. Laplace Transform of Hermite Polynomials 

From equations (1) and (7), we get 
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          By using results 2, 4 and 5 of section 1, one can easily show that 
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7. Laplace Transform of Laguerre Polynomials 

From equations (1) and (8), we get  
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                                  Result 4 of section 1, immediately gives us, 
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8. Laplace Transform of Hypergeomtric finctions 
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                       From equations (1) and (3), we obtain 
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      Hence the result holds. 
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 11. Laplace Transform of  the class of polynomial set ( ) ( )nM t  

From equations (1) and (9), we obtain 
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On the multiple use of results 2 and 5 of section 1, we can write 
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